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PROBLEM TO BE SOLVED: To ensure the joint of a pin which serves as 

an 

input/output terminal of sufficient strength, by a method wherein the 
base of a 

via structure connected to one of conductor layers of thin film 
structure is 

laminated directly on a board parent material, and the pin is secured 

onto the 

via structure. 

SOLUTION: Conductor layers 24a to 24f of a via structure 22 are 
formed 

corresponding to the conductor layers 18a to 18f together with them 
at the same 

time, where the conductor layers 24a to 24f are directly and 
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separately 

laminated. The via structure 22 is provided without insulating layer 
interposed between the uppermost conductor layer 24a and a board 
parent 

material 12, The stepped part of the conductor layers 24a to 24f 
serves as the 

via structure, and the center flat of the conductor layers 24a to 24f 
is made 

to serve as a pad where a pin 16 is mounted. The uppermost conductor 
layer 24a 

is plated with nickel and gold. Moreover, the pin 16 is provided 
with a 

mounting seat 16a at its lower end, and the mounting seat 16a is 
soldered to 

the uppermost conductor layer 24a with solder 26. By this setup, the 
joint of 

a pin can be enhanced in strength, so that an electronic device of 
this 

constitution can be used in an environment where it is high in 

temperature and 

humidity. 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film multilayer substrate and electronic instrument which use 

the pin as an input/output terminal. 

[0002] 

[Description of the Prior Art] In recent years, corresponding to the formation of a many-items child and detailed-izing 
of LSI, the thin film multilayer substrate is used for the miniaturization of equipment or a device and lightweight-izing, 
and a list. The thin film multilayer substrate is suitable for performing detailed pitch wiring by consisting of a 
diaphragm structure which consists of two or more conductor layers prepared in an insulating substrate base material 
and this insulating substrate base material, and two or more insulator layers, and connecting between the layers of each 
conductor layer with beer structure (beer hall). 

[0003] Inorganic materials, such as an alumina and a mullite, are used as a substrate base material of a thin film 
multilayer substrate. Or organic materials, such as FR4, can also be used as such a substrate base material. A 
diaphragm structure carries out the laminating of conductor layers, such as copper and aluminum, and the insulating 
layers, such as polyimide and epoxy, and is made, a conductor layer is formed as a pattern for current supply or signal 
wiring, and a different conductor layer is connected with beer structure. 

[0004] A pad is formed on the surface of a diaphragm structure, and electronic parts, such as an LSI chip, resistance, a 
capacitor, etc. are connected to a pad. Furthermore, a thin film multilayer substrate contains a pin as an input/output 
terminal. A pin as well as an LSI chip is connected to the pad of the front face of a diaphragm structure. For example, 
drawing 5 is drawing showing the conventional technique of preparing a pin in a diaphragm structure. In drawing 5 , 
the diaphragm structure 1 14 on the substrate base material 1 12 of the thin film multilayer substrate 1 10 consists of two 
or more conductor layers 1 18b-l 18f and two or more insulator layers 120a-120e. The pin 1 16 as an input/output 
terminal is carried in the pad 124 of the front face of a diaphragm structure 1 14, and is connected to one of two or more 
of the conductor layers according to the beer structure 122 prepared in the diaphragm structure 1 14. The beer structure 
122 is formed by investigating to the conductor layer which should connect from the insulating layer in a front face. 
Conductor layers 1 18e and 1 18f are formed in the bottom of the beer structure 122 as signal wiring etc. In this way, a 
thin film multilayer substrate is used as electronic instruments, such as a multi chip module, with electronic parts, such 
as LSI. Such an electronic instrument is used by the pin as an input/output terminal, attaching in a printed circuit board 
or a mother boat, that by which an LSI chip and an I/O pin are carried in the same field - being separate (both sides) - 
there are some which are mounted. 

[0005] In addition, there are JP,5-283557,A, JP,6-13755,A, JP,7-79078,A, JP,7-86737,A, etc. as a conventional 
technique about a thin film multilayer substrate. However, especially these conventional techniques cannot be said to 
this invention as what is consulted. 
[0006] 

[Problem(s) to be Solved by the Invention] The pin as an input/output terminal is attached in the pad of the front face of 
a diaphragm structure, and is connected to one of two or more of the conductor layers according to the beer structure 
prepared in the diaphragm structure. The area of the pad of the front face of a diaphragm structure is more slightly 
[ than the area of the lower limit section of a pin ] large, and a pin can be soldered to a pad. On the other hand, beer 
structure is the detailed structure of using for usually making connection between layers, and when a large area which 
has a pad on the surface of a diaphragm structure can be secured, it can be made into the multilayer beer structure 
where for two or more layers is connected. However, the beer structure connected from the front face of a diaphragm 
structure to a desired conductor layer is very detailed structure to the area of a pad, and is very large. [ of the area 
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difference of a pad and beer structure ] 

[0007] Under the pad, the conductor layer and insulating layer of not only beer structure but a diaphragm structure are 
arranged. Moreover, beer structure is prolonged only to the conductor layer which should connect, but the signal wiring 
of another conductor layer, i.e., a large number, is arranged through an insulating layer under the conductor layer. 
When attaching the electronic instrument containing a thin film multilayer substrate in a printed circuit board etc., there 
is the approach of connecting the other end of a pin to a printed circuit board with soldering. In this case, unless solder 
is melted, an electronic instrument can be removed from a printed circuit board, or cannot be exchanged. On the other 
hand, a customer's device use frequency is very high, and it is desirable for the time amount required in exchange for 
repair or a high performance article to be also short as much as possible. Moreover, it is good for exchange to also need 
neither a special tool nor a special technique. 

[0008] For that purpose, structure where a socket and a connector can be equipped not with soldering but with the 
electronic instrument containing a thin film multilayer substrate is desired. In this case, the comparable reservation of 
the flow with a pin and a printed circuit board must be carried out with soldering only by carrying out the pressure 
welding of the contact of a socket to a pin. Therefore, force which is pried will always come to be given to a pin, and 
the force of being dozens times many as this will be added compared with the case where it connects with soldering. In 
a thin film multilayer substrate, when the load was received under the harsh environment of high-humidity/temperature, 
the adhesion force declined by the interface between an insulating layer and a conductor layer according to moisture 
absorption of an insulating-layer ingredient, and the reinforcement with which it can be satisfied of reliability over a 
long period of time was not able to be held. However, priority was given to the device for obtaining detailed many- 
items child wiring in the conventional thin film multilayer substrate, and there was no device in the problem of the 
reinforcement produced in a pin and beer structure. 

[0009] The purpose of this invention is offering the electronic instrument containing the thin film multilayer substrate 

and it which enabled it to secure the reinforcement for a joint of the pin used as an input/output terminal 

[0010] 

[Means for Solving the Problem] The diaphragm structure which the thin film multilayer substrate by this invention 
becomes from two or more conductor layers prepared in an insulating substrate base material and this insulating 
substrate base material, and two or more insulator layers, While being prepared in this diaphragm structure, having the 
beer structure connected to one of two or more of the conductor layers of this diaphragm structure, and the pin 
connected to this beer structure and carrying out the direct laminating of the pars basilaris ossis occipitalis of this beer 
structure on this substrate base material, it is characterized by this pin fixing on this beer structure. 
[001 1] Moreover, the electronic instrument by this invention is characterized by including at least one electronic 
member arranged on the surface of a diaphragm structure with such a thin film multilayer substrate. In the above- 
mentioned configuration, beer structure consists of two or more conductor layers by which the laminating was carried 
out on this substrate base material, and a pin is supported with rigidity equivalent to being directly supported by the 
substrate base material. Moreover, there is no insulating layer in the part of beer structure in the lower part of the pin as 
an input/output terminal. Since there is no interface between an insulating layer and a conductor layer in a part which 
requires the force from a pin in this invention although there is a problem to which the adhesion force in the interface 
between an insulating layer and a conductor layer falls when are made from the ingredient with which an insulating 
layer absorbs moisture, and the force is applied from a pin to such a part, there is no fall of such adhesion force and 
sufficient reinforcement can be held for a long period of time. Therefore, also in the environment where a pin always 
receives the force, the thin film multilayer substrate and electronic instrument which have sufficient reinforcement can 
be offered. 

[0012] The following description shall be included in the above-mentioned configuration. As for two or more 
conductor layers of this beer structure, the laminating of each is carried out directly, as for the conductor layer of this 
diaphragm structure. That is, this beer structure does not contain an insulating layer. Each area of two or more 
conductor layers of this beer structure is the same as the area of the edge of this pin, or larger than it. 
[0013] The area of two or more conductor layers of this beer structure becomes large in order to the conductor layer 
which keeps away from the conductor layer near this substrate base material to this substrate base material. Nickel 
plating and gold plate are performed to the furthest conductor layer from this substrate base material of two or more 
conductor layers of this beer structure. Two or more conductor layers of this diaphragm structure are arranged on the 
outside of the plane of projection of the furthest conductor layer from this substrate base material of two or more 
conductor layers of this beer structure except for the conductor layer connected to the conductor-layer list nearest to 
this substrate base material of this beer structure at this beer structure. 

[0014] One of two or more of the conductor layers of this diaphragm structure connected to this beer structure is 

http ://www4 .ipdl .ncipi . go.j p/cgi-bin/tran_web_cgi_ej j e 7/9/06 



JP;10-294396,A [DETAILED DESCRIPTION] 



Page 3 of 5 



connected to beer structure within the same layer in the plane of projection of the furthest conductor layer from this 
substrate base material of two or more conductor layers of this beer structure, without moving in the direction which 
carries out a diaphragm-structure vertical. Since area is changed from the pad to which a pin is connected especially to 
**** to lower beer structure, partial concentration of stress does not occur in beer structure in the condition that the 
load of the thermal stress and connector holding power at the time of a pin joint is carried out. Moreover, since the 
ingredient (insulating layer) which produces a big physical-properties change with humidity does not exist under a pad, 
either, strong remarkable secular change are not generated. Therefore, also under the inferior environment of the 
bottom of high-humidity/temperature, pin bonding strength does not continue deteriorating in the long run, and realizes 
structure in which a socket and connector insert and remove are possible. Furthermore, pin root Motobe and a thin film 
front face may be coated with the ingredient which used epoxy and silicon as base resin after a pin joint to secure a 
tough strength. 
[0015] 

[Embodiment of the Invention] Drawing 3 is drawing showing the thin film multilayer substrate 10 by this invention, 
and the electronic instrument 30 which contains the thin film multilayer substrate 10 in a list. The thin film multilayer 
substrate 10 is equipped with the insulating substrate base material 12, the diaphragm structure 14 prepared on the 
substrate base material 12, and the pin 16 as an input/output terminal. An electronic instrument 30 becomes electronic- 
parts 32 lists, such as LSI carried in the thin film multilayer substrate 10 and the thin film multilayer substrate 10, from 
resistance, a capacitor, etc., and constitutes a multi chip module. Electronic parts 32 are joined to the conductor layer 
(pad) of the front face of the thin film multilayer substrate 10 by the solder bump 34. 

[0016] Furthermore, such an electronic instrument 30 can be attached in the mother board 40 of a computer. In that 
case, a pin 16 is inserted in the connector 42 of a mother board 40, or the through hole of a printed circuit board, and a 
signal etc. can be transmitted between an electronic instrument 30 and a computer through a pin 16 by it. Moreover, as 
shown in drawing 4 , a pin 16 is soldered to the pad 44 of a mother board 40, and a signal etc. can be transmitted 
between an electronic instrument 30 and a computer through a pin 16 by it. Also in any of the configuration of drawing 
3 , and the configuration of drawing 4 , a load is applied to a pin 16 and there is a problem of becoming easy for the 
reinforcement of the diaphragm structure 14 of the thin film multilayer substrate 10 to fall. This invention solves such a 
trouble by the configuration described below. 

[0017] In drawing 1 and drawing 2 , the diaphragm structure 14 of the thin film multilayer substrate 10 consists of two 
or more conductor layers 18b-18f and two or more insulator layers 20a-20e. The insulator layers 20a-20e have 
separated two adjoining conductor layers 18b-18f, and the insulator layers 20a-20e continue mutually in the place 
which does not have conductor layers 18b-18f The loading part of electronic-parts 32 grade which drawing 1 and 
drawing 2 expand and show the installation part of a pin 16, and is shown in drawing 3 and drawing 4 is not shown. On 
insulator layer 20a of the maximum upper layer, another conductor-layer 18a (it does not appear in drawing 1 and 
drawing 2 ) used as the pad for installation of electronic parts 32 is. Conductor layers 18a-18f are formed as a pattern 
for current supply, or a gland and signal wiring, and conductor layers 18a-18f which are different in order to connect 
the pattern between layers are connected with the beer structure which penetrates the insulator layers 20a-20e. 
[0018] As a substrate base material 12 of the thin film multilayer substrate 10, organic materials, such as inorganic 
materials, such as an alumina and a mullite, or FR4, can be used. Conductor layers 18a-18f are built with metals, such 
as copper and aluminum, and in order to improve solder wettability, nickel plating and gold plate are performed to 
conductor-layer 18a used as a pad. The insulator layers 20a-20e are built with resin, such as polyimide and epoxy. 
[0019] A pin 16 is connected to one [ two or more conductor layers / 18b-18f / of a diaphragm structure 14 ] according 
to the beer structure 22. The beer structure 22 is connected to conductor-layer 18c of a diaphragm structure 14 in 
drawing 1 . The beer structure 22 is connected to conductor-layer 18e of a diaphragm structure 14 in drawing 2 . The 
conductor layers 18b-18f which should be connected become either a current supply terminal, a grand terminal and a 
signal terminal. 

[0020] The beer structure 22 consists of two or more conductor layers 24a-24f by which the laminating was carried out 
on the substrate base material 12. These conductor layers 24a-24f are formed in the conductor layers 18a-18f and 
coincidence of a diaphragm structure 14, and the direct laminating of the 24f of the conductor layers in the pars 
basilaris ossis occipitalis of a diaphragm structure 14 is carried out to the substrate base material 12. The beer structure 
22 is a stair-like part of the conductor layers 24a-24f, and the amount of [ of a conductor layers / 24a-24f / center ] flat 
part becomes a pad for attachment of a pin 16. The beer structure 22 is larger than a pad. In order to improve solder 
wettability, nickel plating and gold plate are performed to conductor-layer 24a of the maximum upper layer. They are 
separated from the conductor layers 24a-24f of the beer structure 22 while patterning of the conductor layers 18a-18f of 
a diaphragm structure 14 is carried out by for example, the photolithography process. 

http://www4.ipdl .nci pi .go.j p/cgi-bin/tran_web_cgi_ejj e 7/9/06 



JP ? 10-294396,A [DETAILED DESCRIPTION] Page 4 of 5 

[0021] Therefore, two or more conductor layers 24a-24f of the beer structure 22 are formed in each conductor layer and 
coincidence corresponding to two or more conductor layers 18a-18f of a diaphragm structure 14, and, as for each 
conductor layers 24a-24f of the beer structure 22, the laminating of each is carried out directly. The beer structure 22 
does not contain an insulating layer between conductor-layer 24a of the maximum upper part, and the substrate base 
material 12. A pin 16 is attached in the lower limit section, it has seat 16a, and mounting eye section 16a is soldered to 
conductor-layer 24a of the maximum upper part with solder 26. 

[0022] In the above-mentioned configuration, the beer structure 22 consists of two or more conductor layers 24a-24f by 
which the laminating was soon carried out from the substrate base material 12, and a pin 16 is supported with rigidity 
equivalent to being directly supported by the substrate base material 12. Moreover, although the adhesion force in the 
interface between an insulating layer and a conductor layer will decline if the force is received from a pin 16 when 
made from the ingredient with which an insulating layer absorbs moisture, in this invention, since there is no insulating 
layer in the part of the beer structure 22 of the lower part of a pin 16, there is no fall of such adhesion force, pin 
bonding strength does not deteriorate under the inferior conditions of high-humidity /temperature, and sufficient 
reinforcement can be held for a long period of time. 

[0023] Moreover, even if the force of a repeat is applied to a pin 16, a pin 16 sets caudad, it is not generated and the 
long term deterioration with the remarkable reinforcement of the thin film multilayer substrate 10 can realize structure 
which carries out the insert and remove of the pin 16 to the connector 32 and through hole of drawing 3 . That is, in 
case the insert and remove of the pin 16 are carried out to a connector 32 or a through hole, the lateral force is applied 
to a pin 16, but in this invention, even if the lateral force is applied to a pin 16, sufficient endurance can be held. In 
order to consider as still tougher durable structure, after soldering a pin 16, root Motobe of a pin 16 and a thin film 
front face may be coated with the ingredient which used epoxy and silicon as base resin. Therefore, also in the 
environment where a pin always receives the force, the thin film multilayer substrate and electronic instrument which 
have sufficient reinforcement can be offered. 

[0024] Furthermore, in an example, each two or more conductor layers [ of the beer structure 22 / 24a-24f ] area is the 
same as the area of mounting eye section 16a of the lower limit section of a pin 16, or larger than it. When a pin 16 is 
soldered to conductor-layer 24a of the maximum upper part, hauling thermal stress in case solder re-solidifies poses a 
problem. If the area of beer structure is small, a tensile stress will attain to even an insulating layer, stress concentration 
will happen by insulating layers, such as polyimide, and a crack etc. will be generated. The stress concentration 
concerning an insulating layer can be made to ease by carrying out whether it is the same as the area of mounting eye 
section 16a of the lower limit section of a pin 16 in the area of the beer structure 22 like [ it ] this example. 
[0025] And two or more conductor layers [ of the beer structure 22 / 24a-24f ] area is large in order to the conductor 
layer which keeps away from 24f of conductor layers near the substrate base material 12 to the substrate base material 
12. By carrying out like this, partial concentration of stress is not generated in the beer structure 22 in the condition that 
the load of the thermal stress and connector holding power at the time of junction of a pin 16 is carried out. For 
example, for the bottom of the diameter of 24f of conductor layers of 0.9mm and the lowest layer, the diameter E of 
conductor-layer (pad) 24a of the maximum upper layer is 0.7mm to the diameter d of 0.2mm and mounting eye section 
16a of a pin 16 of the diameter D of a pin 16 being 0.4mm. A pin 16 is formed in thousands of one thin film multilayer 
substrates 10. 

[0026] Moreover, two or more conductor layers 18b-18f of a diaphragm structure 12 are arranged on the outside of the 
plane of projection of furthest conductor-layer 24a from the two or more conductor layers [ of the beer structure 22 / 
24a-24f ] substrate base material 12 except for the conductor layer connected to 24f list of conductor layers nearest to 
the substrate base material 12 of the beer structure 22 at the beer structure 22. That is, under conductor-layer 24a of the 
maximum upper part used as a pad, by not placing wiring other than wiring which should be connected and carrying 
out it, the interface between an insulating layer and a conductor layer is made not to be made within limits considered 
that the force from a pin 16 is applied, and possibility that concentration of stress will arise is reduced as much as 
possible. 

[0027] Moreover, one [ two or more conductor layers / 18b-18f / of the diaphragm structure 14 connected to the beer 
structure 22 ] is connected to the beer structure 22 within the same layer in the plane of projection of furthest 
conductor-layer 24a from the two or more conductor layers [ of the beer structure 22 / 24a-24f ] substrate base material 
12, without moving in the direction which carries out a vertical to a diaphragm structure 22. That is, the stress 
concentration to a pattern also becomes avoidable by forbidding a change of a signal near the beer structure 22 
[0028] 

[Effect of the Invention] As explained above, even if it is the pin connected on a diaphragm structure, according to this 
invention, the thin film multilayer substrate and electronic instrument which can bear a high-humidity/temperature 
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CLAIMS 



[Claim(s)] 

[Claim 1] The diaphragm structure which consists of two or more conductor layers prepared in an insulating substrate 
base material and this insulating substrate base material, and two or more insulator layers, It is the thin film multilayer 
substrate which is formed in this diaphragm structure, is equipped with the beer structure connected to one of two or 
more of the conductor layers of this diaphragm structure, and the pin connected to this beer structure, and is 
characterized by this pin fixing it on this beer structure while the direct laminating of the pars basilaris ossis occipitalis 
of this beer structure is carried out on this substrate base material. 

[Claim 2] It is the thin film multilayer substrate according to claim 1 with which two or more conductor layers of this 
beer structure correspond with two or more conductor layers of this diaphragm structure, and this conductor layer of 
this beer structure is characterized by carrying out the direct laminating of each. 

[Claim 3] Each area of two or more conductor layers of this beer structure is a thin film multilayer substrate according 
to claim 2 characterized by being the same as the area of the edge of this pin, or being larger than it. 
[Claim 4] The area of two or more conductor layers of this beer structure is a thin film multilayer substrate according to 
claim 3 characterized by becoming large in order to the conductor layer which keeps away from this substrate base 
material from the conductor layer near this substrate base material. 

[Claim 5] The furthest conductor layer from this substrate base material of two or more conductor layers of this beer 
structure is a thin film multilayer substrate according to claim 4 characterized by performing nickel plating and gold 
plate. 

[Claim 6] Two or more conductor layers of this diaphragm structure are thin film multilayer substrates according to 
claim 4 characterized by being arranged on the outside of the plane of projection of the furthest conductor layer from 
this substrate base material of two or more conductor layers of this beer structure except for the conductor layer 
connected to the conductor-layer list nearest to this substrate base material of this beer structure at this beer structure. 
[Claim 7] One of two or more of the conductor layers of this diaphragm structure connected to this beer structure is a 
thin film multilayer substrate according to claim 4 characterized by connecting with beer structure within the same 
layer, without moving in the direction which carries out a diaphragm-structure vertical in the plane of projection of the 
furthest conductor layer from this substrate base material of two or more conductor layers of this beer structure. 
[Claim 8] The diaphragm structure which consists of two or more conductor layers prepared in an insulating substrate 
base material and this insulating substrate base material, and two or more insulator layers, At least one electronic 
member arranged on the front face of this diaphragm structure, and the beer structure which is established in this 
diaphragm structure and connected to one of these two or more of the conductor layers, It is the electronic instrument 
which is equipped with the pin connected to this beer structure, and is characterized by this beer structure consisting of 
two or more conductor layers by which the laminating was carried out on this substrate base material. 



[Translation done.] 
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